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DETAILED ACTION 

Status 

1 . Acknowledgment is made of the amendment filed on 8/20/2009 which amended 
claims 31 , 33-35, 37-39, 42-44, 49-52, 54-57, and 61 and cancelled claims 32, 40, 41 , 
46-48, 59, 60, and 62. Thus, claims 31 , 33-35, 37-39, 42-44, 49-52, 54-57, and 61 are 
currently pending. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
8/20/209 has been entered. 

Specification 

3. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: the recitation of "a computer readable medium" in claim 61 
has not antecedent basis in the specification. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 31 , 33-35, 37-39, 42-44, 49-52, 54-57, and 61 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Kikuchi (US PGPub 2002/0042664) in view of 
Tomimatu (US Patent No. 6,338,925) and further in view of Irie et al. (US Patent No. 
5,808,910, referred to as Irie hereinafter). 

Note: Kikuchi (US PGPub 2004/0126004) is referred to for the English 
translation of text for the Figures of Kikuchi (US PGPub 2002/0042664). 

Regarding claims 31 and 61, Kikuchi discloses an exposure method in which 
an exposure processing of a specific process is performed to each of a plurality of 
photosensitive objects in a plurality of lots (para. [0029] and [0083], multiple lots with 
multiple substrates are processed), the method comprising: 

with respect to a first lot in the specific process, 

calculating an estimate value of positional information of each of a plurality of 
divided areas on the photosensitive object (para. [0185], in step 310 of Fig. 5, the 
position of all shots are calculated by statistical computation based on measurement of 
positions of shots in terms of design) which is used to align each of the plurality of 
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divided areas with a predetermined point by a statistical computation using actual 
measurement values of positional information of a plurality of specific divided areas 
selected from the plurality of divided areas on the photosensitive object (Fig. 5 and 
para. [0185], the position-coordinates of the shot areas are determined via statistical 
computation using a least square method consisting of EGA computation from sample 
shot areas (see para. [0009]) selected form the shot areas), 

creating correction information (paras. [0203]-[0204] and Fig. 5, correction values 
are calculated) used to correct a non-linear component of positional deviation amount of 
each of the plurality of divided areas (Fig. 5, step 31 2, non-linear components of all shot 
areas are calculated) from an individual fiducial position (para. [0187], design position) 
based on the actual measurement values of positional information of the plurality of 
specific divided areas and on the corresponding estimate value (paras. [0186]-[0187] 
and Fig. 5, steps 312 and 314, correction information is calculated based on the 
difference between the position-coordinate for each shot as determined from the EGA 
computation of the sample shots in step 310 and the position-coordinate in terms of 
design, and the difference between the results of step 308 and step 310 are used to 
determined the non-linear component. Then, step 314 evaluates the non-linear 
component, which leads to the calculation of the correction values for the non-linear 
components of the deviations of all shots in step 318), and 

performing exposure while controlling a position of the photosensitive 
object based on the estimate value of the positional information of each of the plurality 
of divided areas and on the correction information (Fig. 5, step 322 and para. [0204], 
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exposure is performed based on the calculated position coordinates and the correction 
values); and 

with respect to every (K-1 ) lot of second and subsequent lots in the specific 
process, for a plurality of measurement divided areas on the photosensitive object that 
includes at least the plurality of specific divided areas, wherein the K is an integer not 
less than 2 (para. [0029] and [0083], multiple lots with multiple substrates are 
processed), 

calculating a non-linear component of positional deviation amount of each of the 
measurement divided areas from the individual fiducial position based on an actual 
measurement value of positional information of each of the measurement divided areas 
and on the corresponding estimate value (para. [0186] and Fig. 5, in step 312, the non- 
linear components for each shot area are calculated by calculating the difference 
between the position-coordinate for each shot area for step 310), 

performing exposure while controlling the position of the photosensitive object 
based on the estimate value of positional information of each of the plurality of divided 
areas and on the correction information that is latest (Fig. 5, step 322, the arrangement 
coordinates currently stored in memory and the correction values are used to correct 
each shot area to perform exposure), 

However, Kikuchi does not appear to explicitly describe updating the correction 
information as needed in accordance with a magnitude of one of the calculated non- 
linear component of positional deviation amount of each of the measurement divided 
areas and a variation amount of the non-linear component, but not updating the 
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correction information with respect to the remaining lots. 

However, Tomimatu discloses updating information as needed but not updating 
the correction information with respect to the remaining lots (Fig. 3, step 22, the 
obsolescence of data is used to determine whether to update information for further 
processing of lots). 

It would have been obvious to one skilled in the art at the time of the invention to 
have included updating information as needed as taught by Tomimatu in the exposure 
method with the predetermined intervals of performing the method taught by Kikuchi in 
since it is much more efficient to automate control of performing alignment calibration 
than to manually, and possibly needlessly, recalibrate every production lot. 

Although Kikuchi as modified by Tomimatu discloses updating the non-linear 
correction information as needed, but not updating the correction information with 
respect to the remaining lots, Kikuchi as modified by Tomimatu does not appear to 
explicitly describe calculating a magnitude of one of the calculated non-linear 
component of positional deviation amount of each of the measurement divided areas 
and a variation amount of the non-linear component. 

However, Irie discloses calculating a magnitude of one of the calculated non- 
linear component of positional deviation amount of each of the measurement divided 
areas and a variation amount of the non-linear component (Fig. 1 1 , step 206, 210, and 
21 1 , the absolute value of the calculated non-linear error component is compared to a 
predetermined value). 
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It would have been obvious to one skilled in the art at the time of the invention to 
have used a calculated magnitude of one of the calculated non-linear component of 
positional deviation amount and a variation amount of the non-linear component as 
taught by Irie with updating the correction information as needed in the exposure 
method taught by Kikuchi as modified by Tomimatu since, as shown by Irie, a 
magnitude the calculated non-linear component of positional deviation is commonly 
used to determine which sample shots should be used to perform alignment with high 
accuracy and high speed (col. 3, lines 19-22). 

Regarding claim 33, although Kikuchi as modified by Tomimatu discloses 
updating the correction information, Kikuchi as modified by Tomimatu does not appear 
to explicitly describe when updating the correction information among the plurality of 
divided areas, at least a part of remaining divided areas excluding the measurement 
divided areas are new measurement divided areas, and the correction information is 
updated using a non-linear component of positional deviation amount of each of the 
plurality of divided areas from the individual fiducial position calculated based on actual 
measurement values of positional information of all measurement divided areas 
including the new measurement divided areas and the corresponding estimate values. 

However, Irie further discloses when updating the correction information among 
the plurality of divided areas, at least a part of remaining divided areas excluding the 
measurement divided areas are new measurement divided areas (Fig. 1 1 , step 207, 
alternate shots are measured), and the correction information is updated using a non- 
linear component of positional deviation amount of each of the plurality of divided areas 
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from the individual fiducial position calculated based on actual measurement values of 
positional information of all measurement divided areas including the new measurement 
divided areas and the corresponding estimate values(Fig. 1 1 , steps 207, 21 1 , and 217, 
the alternate shots and sample shots are used to calculate arrangement coordinates). 

It would have been obvious to one skilled in the art at the time of the invention to 
have used remaining divided areas as new measurement divided areas as taught by Irie 
with updating the correction information as needed in the exposure method taught by 
Kikuchi as modified by Tomimatu since, as shown by Irie, using remaining divided areas 
as new measurement divided areas is commonly used to perform alignment with high 
accuracy and high speed (col. 3, lines 19-22). 

Regarding claim 34, although Kikuchi as modified by Tomimatu discloses 
updating correction information, Kikuchi as modified by Tomimatu does not appear to 
explicitly describe wherein the new measurement divided areas are determined based 
on evaluation results of the non-linear component of positional deviation amount of each 
of the plurality of divided areas included in the correction information. 

However, Irie discloses wherein the new measurement divided areas are 
determined based on evaluation results of the non-linear component of positional 
deviation amount of each of the plurality of divided areas included in the correction 
information (Fig. 11, step 206 discloses evaluating the results of the non-linear 
component of positional deviation to determine the sample shot areas). 

It would have been obvious to one skilled in the art at the time of the invention to 
have determined the new measurement divided areas based on evaluation results of 
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non-linear component of the positional deviation amount as taught by Irie with updating 
the correction information as needed in the exposure method taught by Kikuchi as 
modified by Tomimatu since, as shown by Irie, determining the new measurement 
divided areas based on evaluation results of non-linear component of the positional 
deviation amount is commonly used to perform alignment with high accuracy and high 
speed (col. 3, lines 19-22). 

Regarding claim 35, although Kikuchi as modified by Tomimatu discloses the 
non-linear component of positional deviation amount of each of the measurement 
divided areas calculated with respect to every (K-1) lot (Kikuchi, para. [0029] and 
[0083], multiple lots with multiple substrates are processed with the steps from Fig. 5), 
Kikuchi as modified by Tomimatu does not appear to explicitly describe wherein the new 
measurement divided areas are determined based on evaluation results of the non- 
linear component of positional deviation amount of each of the measurement divided 
areas calculated. 

However, Irie discloses wherein the new measurement divided areas are 
determined based on evaluation results of the non-linear component of positional 
deviation amount of each of the measurement divided areas calculated (Fig. 11, step 
206 discloses evaluating the results of the non-linear component of positional deviation 
to determine the sample shot areas). 

It would have been obvious to one skilled in the art at the time of the invention to 
have determined the new measurement divided areas based on evaluation results of 
non-linear component of the positional deviation amount as taught by Irie with 
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calculating the non-linear component for every lot and updating the correction 
information as needed in the exposure method taught by Kikuchi as modified by 
Tomimatu since, as shown by Irie, determining the new measurement divided areas 
based on evaluation results of non-linear component of the positional deviation amount 
is commonly used to perform alignment with high accuracy and high speed (col. 3, lines 
19-22). 

Regarding claim 37, Kikuchi further discloses the method wherein as the 
plurality of measurement divided areas on the photosensitive object, only the plurality of 
specific divided areas can be designated (Figure 5, steps 306 and 320, specific divided 
areas are measured (8 shots under the normal EGA measurement method) and 
position coordinates are calculated for all areas). 

Regarding claim 38, Kikuchi further teaches the method wherein as the plurality 
of measurement divided areas on the photosensitive object, at least a part of remaining 
divided areas can be designated in addition to the plurality of specific divided areas 
(Figure 5, steps 308 and 310, all specific divided areas are measured and position 
coordinates are calculated for all areas). 

Regarding claim 39, Kikuchi further teaches that the correction information is 
one of a correction map and a correction function (Figure 9, step 340, and Figure 12, 
step 412). 

Regarding claim 42, Kikuchi further teaches the evaluation of the non-linear 
component of positional deviation amount of each of the plurality of measurement 
divided areas is performed, taking into consideration at least one of magnitude and a 
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dispersion degree of the non-linear component of positional deviation amount of each of 
the plurality of measurement divided areas in the correction information before update 
(page 17, paragraphs [189]-[190] and equation 8. The positional deviation amount 
vectors r k include both the magnitude of deviation and dispersion degree— normally 
termed "direction" — of each respective shot area. The non-linear error of the wafer is 
composed of the non-linear error of the measured divided areas.). 

Regarding claim 43, Kikuchi further teaches the evaluation of the non-linear 
component of positional deviation amount of each of the measurement divided areas is 
performed, using a predetermined evaluation function (page 17, paragraph [187] to 
compute the non-linear component of positional deviation amount of entire wafer, each 
positional deviation amount for all shot areas is taken into account.). 

Regarding claim 44, Kikuchi further discloses that the plurality of divided areas 
on the photosensitive object are grouped into a plurality of blocks in advance, and the 
evaluation of the non-linear component of positional deviation amount of each of the 
measurement divided areas is performed with respect to each block (Figure 16, 
grouping the divided areas on the photosensitive object, or shot areas, before 
evaluating the non-linear error is an obvious variation of grouping the shots into a block 
after evaluating non-linear error). 

Regarding claim 49, Kikuchi discloses a device manufacturing method (Figs. 17 
and 18, a semiconductor device is manufactured via process steps in Fig. 18 and 
integration steps in Fig. 17) including a lithographic process wherein in the lithographic 
process, an exposure processing of a specific process is continuously or intermittently 
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performed to each of photosensitive objects in a plurality of lots by using the exposure 
method of claim 31 (Figs. 17, 18, and para. [0029] and [0083], multiple lots with multiple 
substrates are processed). 

Regarding claim 50, Kikuchi discloses an exposure apparatus (exposure 
apparatus 100, Fig. 2) that performs an exposure processing of a specific process to 
each of photosensitive objects in a plurality of lots (para. [0029] and [0083], multiple lots 
with multiple substrates are processed), the apparatus comprising: 

a moving body (wafer stage WST, Fig. 2) that holds a photosensitive object (Fig. 
2, wafer stage WST holds and positions a wafer W); 

a detection system (alignment system AS, Fig. 2) that detects actual 
measurement values of positional information of any divided areas among a plurality of 
divided areas on the photosensitive object held on the moving body (Fig. 2, alignment 
system AS detects the position of alignment marks in shot areas on the wafer), 

a computation device (main control system 20, Fig. 2 and host 150, Fig. 1) that 
calculates an estimate value of position information of each of the plurality of divided 
areas (para. [0185], in step 310 of Fig. 5, the position of all shots are calculated by 
statistical computation based on measurement of positions of shots in terms of design), 
which is used to align each of the plurality of each of the plurality of divided areas with a 
predetermined point, by a statistical computation using actual measurement values of 
positional information of a plurality of specific divided areas among the plurality of 
divided areas on the photosensitive object detected by the detection system (Fig. 5 and 
para. [0185], the position-coordinates of the shot areas are determined via statistical 
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computation using a least square method consisting of EGA computation from sample 
shot areas (see para. [0009]) selected form the shot areas), 

a creating device (main control system 20, Fig. 2 and host 150, Fig. 1) that, with 
respect to a first lot in the specific process, creates correction information (paras. 
[0203]-[0204] and Fig. 5, correction values are calculated) used to correct a non-linear 
component of positional deviation amount of each of the plurality of divided areas (Fig. 
5, step 31 2, non-linear components of all shot areas are calculated) from an individual 
fiducial position (para. [0187], design position) based on the actual measurement values 
of positional information of the plurality of specific divided areas among the plurality of 
divided areas on the photosensitive object detected by the detection system and on the 
corresponding estimate of positional information calculated by the computation device 
(paras. [0186]-[0187] and Fig. 5, steps 312 and 314, correction information is calculated 
based on the difference between the position-coordinate for each shot as determined 
from the EGA computation of the sample shots in step 310 and the position-coordinate 
in terms of design, and the difference between the results of step 308 and step 310 are 
used to determined the non-linear component. Then, step 314 evaluates the non-linear 
component, which leads to the calculation of the correction values for the non-linear 
components of the deviations of all shots in step 31 8); 

an updating device (main control system 20, Fig. 2 and host 150, Fig. 1) that, 
with respect to every (K-1 ) lot of second and subsequent lots in the specific process, for 
a plurality of measurement divided areas on the photosensitive object that includes at 
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least the plurality of specific divided areas, wherein the K is an integer not less than 2 
(para. [0029] and [0083], multiple lots with multiple substrates are processed), 

calculates a non-linear component of positional deviation amount of each of the 
measurement divided areas from an individual fiducial position based on an actual 
measurement value of positional information of each of the measurement divided areas 
detected by the detection device on the corresponding estimate value (para. [0186] and 
Fig. 5, in step 312, the non-linear components for each shot area are calculated by 
calculating the difference between the position-coordinate for each shot area for step 
310), and 

a control device (stage control system 19 with driving portion 24, Fig. 2) that 
controls a position of the photosensitive object via the moving body based on the 
estimate value of positional information of each of the plurality of divided areas and on 
the correction information that is latest, when exposing each of the plurlaity of divided 
areas (Fig. 2, stage control system 19 controls wafer stage WST with driving portion 24 
to correctly position the wafer W for each shot to be correctly processed). Kikuchi does 
not appear to explicitly describe updating the correction information as needed in 
accordance with a magnitude of one of the calculated non-linear component of 
positional deviation amount of each of the measurement divided areas and a variation 
amount of the non-linear component, but does not update the correction information 
with respect to the remaining lots. 

However, Tomimatu discloses updating information as needed but not updating 
the correction information with respect to the remaining lots (Fig. 3, step 22, the 
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obsolescence of data is used to determine whether to update information for further 
processing of lots). 

It would have been obvious to one skilled in the art at the time of the invention to 
have included updating information as needed as taught by Tomimatu in the exposure 
apparatus with the predetermined intervals of performing the method taught by Kikuchi 
in since it is much more efficient to automate control of performing alignment calibration 
than to manually, and possibly needlessly, recalibrate every production lot. 

Although Kikuchi as modified by Tomimatu discloses updating the non-linear 
correction information as needed, but not updating the correction information with 
respect to the remaining lots, Kikuchi as modified by Tomimatu does not appear to 
explicitly describe calculating a magnitude of one of the calculated non-linear 
component of positional deviation amount of each of the measurement divided areas 
and a variation amount of the non-linear component. 

However, Irie discloses calculating a magnitude of one of the calculated non- 
linear component of positional deviation amount of each of the measurement divided 
areas and a variation amount of the non-linear component (Fig. 1 1 , step 206, 210, and 
21 1 , the absolute value of the calculated non-linear error component is compared to a 
predetermined value). 

It would have been obvious to one skilled in the art at the time of the invention to 
have used a calculated magnitude of one of the calculated non-linear component of 
positional deviation amount and a variation amount of the non-linear component as 
taught by Irie with updating the correction information as needed in the exposure 
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apparatus taught by Kikuchi as modified by Tomimatu since, as shown by Irie, a 
magnitude the calculated non-linear component of positional deviation is commonly 
used to determine which sample shots should be used to perform alignment with high 
accuracy and high speed (col. 3, lines 19-22). 

Regarding claim 51, although Kikuchi discloses a determining device, and a 
calculating device (main control system 20, Fig. 2 and host 150, Fig. 1), Kikuchi as 
modified by Tomimatu does not appear to explicitly describe when updating the 
correction information among the plurality of divided areas, at least a part of remaining 
divided areas excluding the measurement divided areas are new measurement divided 
areas, and the correction information is updated using a non-linear component of 
positional deviation amount of each of the plurality of divided areas from the individual 
fiducial position calculated based on actual measurement values of positional 
information of all measurement divided areas including the new measurement divided 
areas and the corresponding estimate values. 

However, Irie further discloses when updating the correction information among 
the plurality of divided areas, at least a part of remaining divided areas excluding the 
measurement divided areas are new measurement divided areas (Fig. 1 1 , step 207, 
alternate shots are measured), and the correction information is updated using a non- 
linear component of positional deviation amount of each of the plurality of divided areas 
from the individual fiducial position calculated based on actual measurement values of 
positional information of all measurement divided areas including the new measurement 
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divided areas and the corresponding estimate values (Fig. 1 1 , steps 207, 21 1 , and 217, 
the alternate shots and sample shots are used to calculate arrangement coordinates). 

It would have been obvious to one skilled in the art at the time of the invention to 
have used remaining divided areas as new measurement divided areas as taught by Irie 
with updating the correction information as needed with the exposure apparatus taught 
by Kikuchi as modified by Tomimatu since, as shown by Irie, using remaining divided 
areas as new measurement divided areas is commonly used to perform alignment with 
high accuracy and high speed (col. 3, lines 19-22). 

Regarding claim 52, although Kikuchi as modified by Tomimatu discloses the 
determining device, Kikuchi as modified by Tomimatu does not appear to explicitly 
describe wherein the new measurement divided areas are determined based on 
evaluation results of the non-linear component of positional deviation amount of each of 
the plurality of divided areas included in the correction information. 

However, Irie discloses wherein the new measurement divided areas are 
determined based on evaluation results of the non-linear component of positional 
deviation amount of each of the plurality of divided areas included in the correction 
information (Fig. 11, step 206 discloses evaluating the results of the non-linear 
component of positional deviation to determine the sample shot areas). 

It would have been obvious to one skilled in the art at the time of the invention to 
have determined the new measurement divided areas based on evaluation results of 
non-linear component of the positional deviation amount as taught by Irie with updating 
the correction information as needed with the exposure apparatus taught by Kikuchi as 
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modified by Tomimatu since, as shown by Irie, determining the new measurement 
divided areas based on evaluation results of non-linear component of the positional 
deviation amount is commonly used to perform alignment with high accuracy and high 
speed (col. 3, lines 19-22). 

Regarding claim 54, Kikuchi further discloses a first mode in which only the 
plurality of specific divided areas are designated as the plurality of measurement divided 
areas on the photosensitive object (Figure 5, steps 306 and 320, specific divided areas 
are measured (8 shots under the normal EGA measurement method) and position 
coordinates are calculated for all areas), and 

a second mode in which the plurality of specific divided areas and at least a part 
of remaining divided areas are designated as the plurality of measurement divided 
areas on the photosensitive object are settable (Figure 5, steps 308 and 310, all specific 
divided areas are measured and position coordinates are calculated for all areas). 

Regarding claim 55, Kikuchi further teaches that the correction information is 
one of a correction map and a correction function (Figure 9, step 340, and Figure 12, 
step 412). 

Regarding claim 56, Kikuchi as modified by Tomimatu discloses an evaluation 
device (main control system 20, Fig. 2 and host 150, Fig. 1) that, with respect to a 
plurality of measurement divided areas on the photosensitive object including at least 
the plurality of specific divided areas, evaluates a non-linear component of positional 
deviation amount of each of the measurement divided areas from an individual fiducial 
position based on the actual measurement value of positional information of each of the 
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measurement divided areas detected by the detection system and on the estimate value 
of positional information calculated by the computation device (para. [0186] and Fig. 5, 
in step 312, the non-linear components for each shot area are calculated by calculating 
the difference between the position-coordinate for each shot area for step 310). 
However, Kikuchi as modified by Tomimatu does not appear to explicitly describe 
determining at least one of the number of new measurement divided areas to be added 
and an arrangement thereof, based on the evaluation results. 

However, Irie discloses determining at least one of the number of new 
measurement divided areas to be added and an arrangement thereof, based on the 
evaluation results (Fig. 1 1 , step 206 discloses evaluating the results of the non-linear 
component of positional deviation to determine the sample shot areas and Fig. 13A and 
col. 19, lines 60-65, shots adjacent to sample shots are chosen as alternative shots). 

It would have been obvious to one skilled in the art at the time of the invention to 
have determined the new measurement divided areas based on evaluation results of 
non-linear component of the positional deviation amount as taught by Irie with 
calculating the non-linear component for every lot and updating the correction 
information as needed in the exposure method taught by Kikuchi as modified by 
Tomimatu since, as shown by Irie, determining the new measurement divided areas 
based on evaluation results of non-linear component of the positional deviation amount 
is commonly used to perform alignment with high accuracy and high speed (col. 3, lines 
19-22). 
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Regarding claim 57, Kikuchi further discloses that the plurality of divided areas 
on the photosensitive object are grouped into a plurality of blocks in advance, and the 
evaluation device performs the evaluation of the non-linear component of positional 
deviation amount of each of the measurement divided areas is performed with respect 
to each block (Figure 16, grouping the divided areas on the photosensitive object, or 
shot areas, before evaluating the non-linear error is an obvious variation of grouping the 
shots into a block after evaluating non-linear error). 

6. Claims 44 and 57 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kikuchi as modified by Tomimatu in view of Irie as applied to claims 41 and 56 
above, and further in view of Umatate (US Patent No. 4,833,621). 

Regarding claims 44 and 57, Kikuchi as modified by Tomimatu in view of Irie, as 
detailed in claim rejection 41 above, teach the evaluation of said non-linear component 
of positional deviation amount of each of said plurality of measurement divided areas is 
performed. However, Kikuchi Kikuchi as modified by Tomimatu in view of Irie, in an 
alternate interpretation, does not appear to explicitly describe that the plurality of divided 
areas on said photosensitive object are grouped into a plurality of blocks in advance, 
and that the evaluation is performed with respect to each block. 

However, Umatate does teach that the plurality of divided areas on said 
photosensitive object are grouped into a plurality of blocks in advance, and the 
evaluation of said non-linear component of positional deviation amount of each of said 
plurality of measurement divided areas is performed with respect to each block (column 
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2, lines 11-16, shots are grouped into blocks and then the blocks are aligned using 
several points in the block). 

It would have been obvious to one skilled in the art at the time of the invention to 
have included grouping the plurality of divided areas into blocks in advance as taught by 
Umatate, with the evaluation of non-linear components of positional deviation taught by 
Kikuchi as modified by Tomimatu in view of Irie since, as shown by Umatate, grouping a 
plurality of divided areas on a photosensitive object is commonly done to enhance 
throughput by evaluating and completing alignment operations before substrate 
processing commences (column 1 , lines 47-50). It would have been an obvious 
extension of the teachings of Umatate to have applied the block alignment method to 
non-linear corrections as well. 

7. Claim 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kikuchi 
as modified by Tomimatu in view of Irie as applied to claims 31 respectively above, and 
further in view of Matsumoto et al. (US 2001/0034563 A1 ). 

Regarding claim 49, Kikuchi as modified by Tomimatu in view of Irie, in an 
alternate interpretation, does not explicitly disclose a lithographic process wherein in 
said lithographic process, an exposure processing of a specific process is continuously 
or intermittently performed to each of a plurality of photosensitive objects using the 
above disclosed exposure method. 

However, Matsumoto et al. teaches a lithographic process wherein in said 
lithographic process, an exposure processing of a specific process is continuously or 
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intermittently performed to each of a plurality of photosensitive objects (Figure 3, a 
processing apparatus, apparatus A or K for instance, is able to perform multiple 
processing conditions, or specific processes, such as conditions 21 and 13 for 
apparatus A or conditions 28 or 57 for apparatus K. This means that the particular 
apparatus must necessarily be either continuously or intermittently processing lots using 
either one processing condition in the continuous case, or both processing conditions in 
the intermittent case. Figure 28 shows the grouping of lots by similar processing type 
and Figure 31 further shows the decision of whether to continue processing one type of 
lot group or to process a different lot group type based upon a determined priority.) 

It would have been obvious to one skilled in the art at the time of the invention to 
have included the exposure processing of a specific process is continuously or 
intermittently performed to each of a plurality of photosensitive objects as taught by 
Matsumoto et al., with the exposure method taught by Kikuchi as modified by Tomimatu 
in view of Irie since it is very well know in the art that alternately processing a mixture of 
processing conditions as shown by Matsumoto et al. is commonly done to improve 
throughput in a manufacturing environment in which individual equipment is used to 
perform multiple processing conditions. 

Response to Arguments 

8. Applicant's arguments filed 8/20/2009 regarding newly amended claims 31 , 50, 
and 61 have been fully considered but they are not persuasive. 
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9. Applicant argues on pages 13-16 that the references, even if combined, fail to 
result in the limitation "with respect to every (K-1 ) lot of second and subsequent lots in 
the specific process, for a plurality of measurement divided areas on the photosensitive 
object that includes at least the plurality of specific divided areas, calculating a non- 
linear component of positional deviation amount of each of the measurement divided 
areas from the individual fiducial position based on an actual measurement value of 
positional information of each of the measurement divided areas and on the 
corresponding estimate value, updating the correction information as needed in 
accordance with a magnitude of one of the calculated non-linear component of 
positional deviation amount of each of the measurement divided areas and a variation 
amount of the non-linear component, but not updating the correction information with 
respect to the remaining lots, and performing exposure while controlling the position of 
the photosensitive object based on the estimate value of positional information of each 
of the plurality of divided areas and on the correction information that is latest, where 
the K is an integer not less than 2." However, the examiner respectfully disagrees since 
Kikuchi discloses processing multiple lots (para. [0029] and [0083], multiple lots with 
multiple substrates are processed, meaning that K would be at least 2). 

Furthermore, Kikuchi as modified by Tomimatu and further in view of Irie (US 
Patent No. 5,808,91 0), disclose the limitations of amended claims 31 , 50, and 61 as 
noted above, specifically Kikuchi discloses with respect to every (K-1 ) lot of second and 
subsequent lots (since para. [0029] and [0083] disclose that multiple lots with multiple 
substrates are processed), calculating a non-linear component of positional deviation 
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(para. [0186] and Fig. 5, in step 312, the non-linear components for each shot area are 
calculated by calculating the difference between the position-coordinate for each shot 
area for step 310). Although Kikuchi does not specifically describe updating the 
correction information as needed in accordance with a magnitude of one of the 
calculated non-linear component of positional deviation amount of each of the 
measurement divided areas and a variation amount of the non-linear component, but 
not updating the correction information with respect to the remaining lots. 

However, Tomimatu discloses updating information as needed but not updating 
the correction information with respect to the remaining lots (Fig. 3, step 22, the 
obsolescence of data is used to determine whether to update information for further 
processing of lots). 

It would have been obvious to one skilled in the art at the time of the invention to 
have included updating information as needed as taught by Tomimatu in the exposure 
method with the predetermined intervals of performing the method taught by Kikuchi in 
since it is much more efficient to automate control of performing alignment calibration 
than to manually, and possibly needlessly, recalibrate every production lot. 

Although Kikuchi as modified by Tomimatu discloses updating the non-linear 
correction information as needed, but not updating the correction information with 
respect to the remaining lots, Kikuchi as modified by Tomimatu does not appear to 
explicitly describe calculating a magnitude of one of the calculated non-linear 
component of positional deviation amount of each of the measurement divided areas 
and a variation amount of the non-linear component. 
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However, Irie discloses calculating a magnitude of one of the calculated non- 
linear component of positional deviation amount of each of the measurement divided 
areas and a variation amount of the non-linear component (Fig. 1 1 , step 206, 210, and 
21 1 , the absolute value of the calculated non-linear error component is compared to a 
predetermined value). 

It would have been obvious to one skilled in the art at the time of the invention to 
have used a calculated magnitude of one of the calculated non-linear component of 
positional deviation amount and a variation amount of the non-linear component as 
taught by Irie with updating the correction information as needed in the exposure 
method taught by Kikuchi as modified by Tomimatu since, as shown by Irie, a 
magnitude the calculated non-linear component of positional deviation is commonly 
used to determine which sample shots should be used to perform alignment with high 
accuracy and high speed (col. 3, lines 19-22). 

Therefore, Applicant's arguments regarding claims 31, 50, and 61 are not found 
to be persuasive and claims 31 , 50, and 61 are rejected as being unpatentable over 
Kikuchi in view of Tomimatu and further in view of Irie. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christina Riddle whose telephone number is (571)270- 
7538. The examiner can normally be reached on Monday- Thursday 7:00-17:30 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571 )272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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